CRYSTAL STRUCTURE OF WATER-SOLUBLE CHLOROPHYLL PROTEIN FROM LEPIDIUM VIRGINICUM
Ascorbate peroxidase (APX) isoenzymes are known to play an important role in scavenging active oxygen species in higher plants.
One of the characteristics of APX isoenzymes is their instability in ascorbate-depleted medium. Especially, the chloroplastic APX loses its activity within several minutes, when the concentration of ascorbate is below 20 microM. In contrast, the activity of cytosolic APX (cAPX) is retained at least for several hours even in an ascorbate-depleted medium. We analyzed the crystal structure of stromal APX (sAPX), which is a chloroplastic isoenzyme, to obtain some information about the mechanisms for its rapid inactivation. The sAPX from tobacco plants was overexpressed in Escherichia coli and purified by chromatography. The enzyme was crystallized, and data were collected using synchrotron radiation at KEK-PF. The structure was solved and refined to an R-factor of 19.8%. The overall structure of the sAPX was similar to that of cAPX with a substantial difference in a random-coil structure located in the vicinity of heme. The heme seemed to be anchored in place by similar sets of interactions but with an interesting variation. His169 of cAPX forms H-bonds with the propionate side chain of heme. The side chain of Arg169 in sAPX, corresponding to His169 of cAPX, was in the opposite direction from the heme, forming two H-bonds with carbonyl groups in the random-coil structure. These findings suggested that the rapid inactivation of sAPX is due to the characteristic conformation of Arg169. The crystal structure of N-carbamoyl-D-amino-acid amidohydrolase (DNCAase) from Agrobacterium radiobacter, an industrial biocatalyst for the production of valuable D-amino acids, has determined to a resolution of 1.95 angstrom. The substitution of Cys172 with Ser or Ala, a residue implicated in a nucleophilic attack of the C atom of the carbamoyl group in a substrate, inactivated the enzyme but did not lose the ability to bind substrate. The mutation of Arg175 or Arg176 with Ala, respectively, abolished both binding and enzymatic activities. Crystal structures of Cys172Ala and Cys172Ser were determined respectively in its native form and in complex form with Ncarbamoyl-D-p-hydroxyphenylglycine. Analysis of these structures suggest that (i) the overall protein folding, side chain conformations and active sites of both mutants, mutant-substrate complexes are isomorphous with those of wild-type enzyme, (ii) the mutated side chains are pointed for catalysis in a similar conformation as that observed for the wild-type D-NCAase, and (iii) within the identified substrate binding sites, a number of residues including Arg175 and Arg176 are involved in interacting with the substrate.
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